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PREFACE

This research was conducted under Prouject 7719, Air Force Personnel Systemi
Development on Selection, Aseignment, Evaluation, Quality Control, Retention,
Promotion, and Utilization; Task 771902, Exploration of Methods for Increasing the
Effectiveness of Personnel Programs,

Appreciation is expressed to Mr. Charles Greenway and the members of his staff in
the Computational Sciences Division for their professional assistance in computer
programming and accomplishment of the desired analyses.
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) ~ PMCI'D PAGEC BLA.'C..UT PITL*UD

(COMPARISON OF PPFR ORMANCIE AND C'AREER PROGRESSION OF HIGI SCho10l.. CRADUATES
AND) NON-GRADUATFS IN Till" Alit FORCE.

1. INTRDUCrION

Prior to thle Implementationi oftheli all-voluntecer force, personnel planners were concer-ned whether
suffilcient numbers of' yowilg Men, and women, of the high quality ncdedt to meet operational
Co mulini en is, would he ott racted to military service. S~ nce the I mple men tation of tHie all -vol on tee r force,
the Air Force has had little, If any, difficulty InI meetcing tile quotas necessary In fulillling Its manning
requiremnen Is, It may he that because of the overall economic situation aid current unem ploymtie tt rates, a
mililtay carcer has become a more attractive occupational choice than In preyloua ye n," .ic ito t'tis current
favorable select ion ratio, IL Air Force has changed its procurement poiti' id inipieented more
restrictive enlistment standards. Beginning~in January 1975, a prospective recrill, nw% been required to neet
fte- following prerequisites, a total of' 170 on lte four cumbinad aptitude teal composites of thle Armed
Services Vocational Aptitude Battery (ASVAR), Ain inimium (if 45 on the General Aptitude Indox, and, If
classified in orental ('ategorics Ill or IV onl the Armed Forces Qualification Test (AFQT), completion of'
high school. III anl economic recession, thie numbers of' prospective reCCrUits Meeting these Mnore stringenit
enllistmlent qua.l fications may even exceed planned recruiting needs; however, Iif the selection ratio becomes
less favorable III tile future, enlistmlent standards moy have to be modified again ito maintain a viahle force
level, Ini changitng enlistment standards lInor less favorable conditions, attention must be directed toward a
policy decision whichm will broadeni our mianpo~wer res-ource base; yet, while qualifyiing a larger numlbet of
applicants for possible itilitary service, niaxliiz the selection of potentially successful recruits and
mInnlilte thle acceptance of those not likely to become produtctive servieent.

one factor often considered important in recruittment policy has been graduation fromn high school.
The percentage ol' high school graduates and non-grioduates who have enlisted In the Air rorce has varied
front year to your. D~uring the mnid 1960's. the piercentago of high school graduates was as high as 95 percent
of, til total acce"Ilons. However, Wii lte implementation of Project 100,000 in the late 1900's, a greater
1'ereentage (if' lte new mental standards Personnel were high school non-graduates; although fin the first
year's accessions, over 67 percent of this low mental ability group had completed 12 years of education.
Tahle I showm the pe,centage of tnon-lprioi service onlistacs by educational levels for various ltme periods
fmum 1956 through 1074.

Previous research his contIrnied that high school graduation, or years of education comleted, has
heen anl important correlate of success Ini a military career. The relationship between educational level and
Aptitude scores has been delineated in a report by Vitolp, Valentine, and Tupos (1967). They found a
positive relutiouship between measured aptitude index andi educationul status with high school
non-grztduates achieving lower average aptitude scores than (their counterparts with more education. Thle
usefulness of' educational data in clastficatom andi assignmment has also received considerable attention
(Brokaw, 1962, 1963; Leemiar, 1964), Wile lte value of Including educational data Ii classification and
assigntment was not universully recommended, sonme studies reported thiat high school graduation was
significantly related to techtnical training success. A high positive relationship between educational level
attained prior to service and service adjustment has boen documented quite extensively (Flyer, 1959;
I'isher, Waird, hIfohdroge, & Lawrence, 1960; Gordon & llottenherg, 196..: iag, 1962; Flyer, 1963;
tGuiidoron, 1963: Muag Arthur, & Goffinman, 1970; Shoemaker, D~rucker. & Kriner, 1974). Finally, resAurert
by Plug and Gorfintan (1966, 1967) has Indicated a stiong poisitive rela onsldp between educational level
aid successful comipietion of the iitil tour,

Results of studies such as theme, coupled Withi tile current, highly favorai selection ratio, have
provided Justification for the change Ii Air Force enlintrmnent policy to limliting recruitntent oft high schtool
non-graduates to only those fin (',egorles I or It, hlowever, a Navy project oil adtinistative and
disciplinary discharges reported a higher disciplinary loss rate amiong C'ategory I high school1 non-gradualze
than among the non-graduate; Ili tile lower categories (Stephan, Carroll, & Brown, 1972), Suicht information
enmphasizes the need for a closer evaluation of both high school graduates and non-graduates so that policy
decisions regarding future enlistinents can be geared to recruit Individuals who will itost likely becomle
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successful and productive airmen. In particular, it is believed that additional rescearch, designed to delineate
I1C advantlages and disadvantages of recruiting individuals with lower educational qualifications, is required
to prepare fOr the cventuality of less favorable selection ratios. Should changes in the economnic climate of
the civil sector uccu- and the number of prospective enlistees decrease, then information on the
porfortiance and c'rreer progression of individuals with lower educational qualifications would be Invaluable
for planning revised enlistment standards,

To provide a basis for evaluating the oveiull effectiveness of individuals with different educational
buckgrounds, which might be used in establishing selection procedures, this study investigates and compares
the Ixrformance and career progression of high school graduates and non-graduates during their initial
tour-year tour in nilitary service. Ir addition, attention is directed toward determining which of the
non-graduates might be better risks than others.

il. MerHOD

A total of 20,705 male non-prior service enlisted accessions, des!gnated as Project 100,000 personnel,
who enlisted during the period April 1967 through March 1968, comprised the sample population. The
perf'rmtnce of these accessions was monitored throughout their Initial four-year tour from 1967/1968 to
1971/1972. Subjects Included all accessions classified by the AFQT as Category I and IV personnel and a
10 percent random sample of all Category 11 and III personnel who enlisted during the specific time period,
All data regarding the progress, performance, and retnntion of these airmen was obtained from the
historical record files maintained by the Computational Sciences Division of the Air Force Human
Resourccs Luboratory, Analyses were not initiated until data on the final career decision of the sample
polpulation became available in 1972, Maturation of career data was dependent upon the completion of
four yours of service,

The sample population was divided by educational level for comparative analyses, Those ndividuals
who completed 12 years or more of' education prior to enlistment comprised the high school graduate
group, Those accessions indicating they had completed only 11 years or less of education were designated
us high school non-graduates.

Since ability level mnight be related to differential performance, the sample was further subdivided, by
nental categories, as established by performance on the AFQT. Table 2 shows the number of individuals in
each of' the educational/mental category subgroups.

bWle 2. Sample Characteristics

Mental AFQT High Sclthool High 114hol
Category Percentile Ringe 43rdualts Nont.Graduato

I 93-99 6,150 45
II 65-92 3,183 69
Ill 31-64 3,016 152
IV 21-30 7,770 320

SOhgroups of interest were compared on various criterion measures of success In the Air Force. These
measures were: graduation/eliminatlon frn basic military training, graduation/ellmination fron technical
training, number of disciplinary actions, attainment of skill level, number of unsuitability discharges, and
reenlistment decision.

For each of the comparisons, chi-square analyses were used to test for statistical significance of any
differences, and where appropriate, an overall chi-square was partitioned into its one degree of freedom
orthogonal components utilizing Castelllan's method (Castellian, 1965), The Typo I error rate was
controlled at .00 1 per comparison.
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111. RI ,UL'iS AND DISCUSSION

One of the firsl illeasitres so' .liccess In military se rvicc is the successfol completiol of the six-week
hasic militay training (BMI) program. The percentuge of airmen, either successfully completing BMT or
being elllnate(] fron service during BMT, are presented, by educational status and rnental category, in
rahle 3. (olparing tie successti'i completion rates between high school graduat-s and non-graduates, It
was found that a significantly (X' = 11670, df = 1, p < .001) higher percentage of high school graduates
(06.691%) successtully completed BMT than did the non- raduates (88.23%), Additionally, among the high
school non-graduates, it was found that significantly (X a 11,90, df = I, p < .001) fewer non-graduate
mental Category IV airnen (83,13%) completed BMT than did non-graduate mental Category Ill airmen

Hlale. Performance in Basic M ilitary Training

High| School Graduates
Total! 1)6.69 3.31 20,119
Category 1: 9)8.24 1.76 6,150

Category I1: 97.71 2.2) 3,183
C'a ogry 111: 97.05 2,95 .1,0!6
Cateogry IV: 95.23 4.77 7,770

High School Non.Graduates
Total: 88,23 11,77 586 '
Category 1: 97.7h 2.22 45
Category If: 92,75 7.25 69
Category 111: 9)4,08 5,9)2 1.52

Category IV: 83, 1 3 16.87 320

After BMT, approximately 80 percent of Ail Force accessions are assigned to some form of technical
training. This represents a considerable cost in general, and, In particular, tile funds expended oil individuals
who do not succemfully graduate from their technical training programs is money wasted, Therefore, any
di'ferential performance associated with educational level becomes u matter of concern. Tile percentages of
airmen successfully completing or being eliminated from technical training are presented in Table 4.
Comparing the successful completion rates for technical training, it was found, iagain, that signiflcuntly (X
- 14.41), dl - I, p < .001) higher percentages of Idgh school graduates (94.58%) completed technical
training than did the non-graduates (89,54%). Among tlw non-graduutes, there were no significant
differences associated with mental category for technical training graduation,

74ble 4. Performance in Technical Training

CMlalleallon % Pattin % KImlinated Valid N

High School Gtaduates
Total: 94,58 5,42 14,384
Category I: 96,24 3,42 4,785
Category II: 95,)2 4,08 2,404
(alopory II: 96, 16 3,84 2,053
(ategory IV: 92.34 7.66 5,142

High School Non-Graduate
Total: 80,54 10,46 325
Category 1- 91.89 8.11 37
(ategory II: 90,91 9.09 55
(ategory I11: 86,54 1346 104
(ateg ry IV: 90.10 130 12)

1"l
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Another way to asscss di fferential performance betwecn groups in the military is by 1110011 rilng their
progression through successively higher skill levels. Thie Air Forcc has a forlized series (if skill levels
which describe thie working eppability of an airn.n These are comparable across differing lobs and each
succeeding level eniconpasscs both greater specific abilty and general responsibility, F1or this study, the skill
levels of Interest were: Skill Level 1, unskilled; Skill Level 3, apprentice; Skill Level 5, journeyman; and
Skill Level 7, supervisor. The first skill level comparison was made after the completion of the Initial year of
service and succeeding :oinparisons were made at one-year intervals, with the last comparison Involving the
skill level obtained or hold at the completion of the airman's initia! four years of service. The skill level
comparisons were made on the following dichotomies: For the first year, Skill Level I versus all advanced
skill levels; for the second and third years, Skill Level I and 3 versus 5 and 7; and for the fourth year, Skill
Levels 1, 3, and 5 versus 7. These breakpoints were chosen because they appeared to represent, icspectively,
atypical lag, normal progression, and atypical advancement,

The percentages of high school graduate and non-graduate airmen still at tho lower skill levels for each
year are shown in Table 5. (Percentages by education status and miental categories at the various skill levels
for each year arc presented In Tables Al through A4 in Appendix A,) For thle first three comparisons,
between graduates and non-graduiates, significantly (X2 II 1115, 105.61, 58,17, df - , p < .001,
respectively) larger percentages of high school non-graduates were still af the lower skill levels. There was no
significant difference for the fourth compailson although the obiierved difference was In the same direction
as in the previous comparisons. Amiong the high school non-graduates, only in the second year wats any
significant (X' -6 10,57, dr - 1, p < .001) difference found associated with mental categories (Tables Al
through A4). In this instance, a higher percentage ofimental Category IV and Ill nion-graduato airmeon were
still at lower skill levels than mental Category If non-graduate airmen, Aside from that specific case, no
diffreences among high school non-graduate airmeon were found,

Table . Percentage at Lower Skill Levels by Year of Service

Year 2 Year 3 Year 4
Year I (Skill Levels (Skill Levels (skill Levels

Classification (Skill Level 1) 1 or 3)I or 3) I, 3, or 11)

hfigh school
Graduates 19.60 17,33 6,15 97.9
hfigh School
Non-Groduatem 25.35 35.45 15.35 98.74

Note. - 1,ower skill lovd: Pt yetr 1. Iticudi-s pers~onntel rogrvssiIle ~yod I lvvl 6ir years 2.,and .3, tlowi
not prtKrusting isryond I or .3.Ievd ; (ot yr.Ir 4, tli,,i lnot prgcsn t,,ylind 1. .1 Ofr 'ilCVV1

Anytimec an airmnan tails to complete his obligated tour, hie rep~resents a dollar atid resourco loss which
ight have been prtevented. D~iscipliniary actions olleon load to premature separation and arc, in themselves,

all additional burden in ternis of money and time, Therefore, the percentages of high school graduate and
non-gaduate airmen completing their tour without being Involved In any disciplinary action is a matter of
concern. These ipercontages are shown i Table 6. It was found that a significantly (X2 40,48, df - 1 p <
.001) hligher percentage of high school p'aduates Completed their tour without any disciplinary action than
did high school nont-graduates. No differences were found among the non-graduate airinen.



Table M. Percentage of Sample Population
Receiving Disciplinary Actions

Nutber of
0lsolPIlnary Actions

Claslflieatlon None I or More Valid N

High School Graduates
Total: 95.70 4.30 20,119
Category 1: 91.01 2,99 6,150
Category 1i1 97.02 2.98 3,183
Category I1: 95.98 4,02 3,016
Category IV: 94.00 6,00 7,770

High School Non.Graduates
Total, 90,10 9.90 586
Category I: 88,88 1.12 45
Categury II: 91,30 8,40 69
Category II!: 94,07 5,93 152
Category IV: 88.12 11.88 320

A direct indication of premature loss is an unsuitability dischl'rge. The percentages of high school
graduate and non.graduate aimien receiving a premature discharge because of unsuitability are shown in
Table 7, A significantly (X2 u 211.55, df" i, p <.001) higherpercentage of non-graduatc airmen received
unsuitability discharges than did high school graduates. Among the non.graduate airmen, no differences
were found associated with mental categories,

Table 7. Unsuitability Dicharges

% Recelvine % Retained
Unaultabillity for 4 Yeas

cliaslflaston Olshaiee of Initial Tour Valid N

High School Graduates
Total: 8.45 91.55 18,953
Category !: 4.87 95.13 5,789
Category i: 5.72 94.26 2,978
Category I11: 7.96 9204 2,752
Category IV: 12.71 87.29 7,074

High School Non-Graduates
Total: 27.35 72.65 501
Category 1: 20.93 79.07 43
Category II: 22.03 77.97 59
Category Il1: 21.88 78.12 128
Category IV' 32,10 67,90 271

A final indicator of success in a military career is a favorable career decision at the end of the initial
tour. The percentages of high school graduate and non-graduate airmen, eligible to reenlist, who did reenlist
were compaired. These percentages are presented in Table 8. Again, a significant difference (X2 = 6.58, df -
1, p < .001)was found between the high school graduate and non.graduate airmen. ltowever, In this
instance, a greater percentage of non.graduate airmen (29.86%) renltsted, than did graduate airmen
(23.92%), No differences were found among the mental itegory subgroups.
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iobh' ,. Reenlistment Status

Clalsification % Separated % Renillated Valid N

High School Graduates
Total: 76.08 23.92 17,022
Category 1: 75.83 24.17 5,507
Category II: 78.20 21.80 2,807
Category III: 78.72 21.28 2,533
Category IV: 74.25 25.75 6,175

High School Non-Graduates
Total: 70,14 29.86 365
Category I: 64,71 35.29 34
Category I: 65.22 34.78 46
Category 11: 67.33 24,67 101
Category IV: 73.91 26.09 184

IV, SUMMARY O1" RESULTS

On all measures except the last, involving reenlistment decision, the high school graduate airmen
performed significantly better than did their high school non-graduate counterparts, Pligher percentages of
high school graduates successfully completeJ basic military and technical training, advanced to higher skill
levels quicker, encourt'red less disciplinary problems, and a smaller percentage received an unsuitability
discharge. It seems consistently clea~r, from the data, that high school graduates become more productive
enlisted p'irsonnel than do high school non-graduates.

Comparisons among the high school non-graduates, by mental category, revealed only two instances
where ability, as measured by tie AFQT, was related to differential performance. In these Instances, it was
found that mental Category IV non-graduate airmen were eliminated from basic military training at a higher ,.
rate than otlr non-graduate airmen and mental Category III and IV non-graduate airmen did not, at the
end of their second year of service, advance as quickly to higher skill levels as did the other non-graduate
airmen. Aside from these specific exceptions, no differences In performance related to menial category
were found among the non.graduate airmen. However, current enlistment standards do make a distinction
among those nongraduate airien categorized as either Group I or I! and those categorized as either Group
IIl or IV. At present, only the non-graduate Group I and I! applicants are eligible for enlistment. It would
riot seem that the data front this study would strongly support this particular cut-off point for high school
non-graduate airmen since on the majority of measures, there were no differences between the perforniance
of the different mental category subgroups of non-graduate airmen.

inpart of Current Enlistment Standards

('urent Air Force enlistment standards would not permit the enlistment ot' 5,537 airmen included in
the samiple used in this study. To allow an appraisal of the overall effectiveness of the new Air Force
recruiting policy, the percentages of correct identification of unsuccessful personnel (i.e., hit rate) and the
percentages of incorrect labeling of successful personnel as potential failures (i.e., false positive rate) are
presented for several criteria in Table 9. Also, for comparative purpotes, similar percentages are shown as if
sercening were accomplished dependent only upon the conulpetion ot high school and from a combination
of current enlistment standards plus an unequivocal high school completion requirement.

... .ii



TIIlQ 9. Impact of Differing Enlistment Standards

Pement identifled In Criterion Category

Technical 0olPllnary Unsultabllty
Enlistment Standard BMT Training Actions Discharse

Current Enlistment Standards
% Failures correctly identified 40.90 38.37 41.12 39.25
% Successes incorrectly Identified 26.24 23.36 26.20 24.90

High School Graduation Only
% Failures correctly identified 9.39 4.18 6.52 8.02
% Successes incorrectly identified 2.59 2.0) 2.66 2.09

Current Enlistment Standards plus
High School Graduation
% Failures correctly Identified 41.51 39.40 41.12 40.54
% Successes incorrectly identified 26.73 24.05 26.42 25.13

Note. - Curront etilistinet sandards: Four aptitude indexes (Mechanical, General, Admitntistrittive, and Blec.
troiics) must equal a total of 170 or hlgier; General Aptitude hIdex tust equal 45 or hig|;er if tidividua in clfied
in AIQ'"1' Category III or IV, must be high school graduate.

The current enlistment standards generated an Impressive hit rate of approximately 40 percent;
however, this was also coupled with a false positive rate of approximately 25 percent. This would mean that
for every three potentially unruccessful candidates screened out from service, two potentially successful
applicants would also have been excluded from enlisting, Only under conditions providing a very favorable
selection ratio could a false positive rate this high be tolerated, In comparison, screening only on high
school graduation provided the smallest hit and false positive rates while the addition of the unequivocal
high school graduation requirement to the current enlistment standards produced a slight rise in hit rate and
even smaller rise in false positive rate over the rate generated by the current enlistment standards alone.

V. CONCLUSION

The results of this study indicated significant and consistent differences in measures of military
service performance between high school graduate and high school non.graduate airmen, The high school
non.graduate airmen did not perform up to the standards of their high school graduate counterparts In
either baeic military training, technical training, or on-the-job performance as measured by attainment of
advanced skill levels. Additionally, they accrued a higher percentage of disciplinary actions and
unsuitability discharges. It would appear then, that the data from this study, as in previous work, reflect the
importance of high school graduation for success in a military career.

However, it does not seem likely that this relationship, between high school graduation and military
performance, can be totally explahied by postulating a lower level of mental ability for the non.graduate
airmen. Comparisons among the mental category sub-groups of non.graduate airmen revealed, with only
two exceptions, no differences in performance related to differences in mental ability. Therefore, factors
other than measured mental ability must account for some of the observed differences in performance. Thedata from this study do not allow the delineation of these other influences, but it III possible to speculate

that motivational and social factors could play a large part In accounting for some of these differences in
performance, Future research mright he directed at identifying and quantifying these additional aspects as
they relate to success in a military career.
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The current enlistment standards, when applied a posteriori to Illis sample, generated impressively
high hit rats, but also gcneraled high false positive rates. Ii conditions In tie civilian sector change and
cflectively alter the present selection ratio, it might be possible, or necessary, to again change the
enlistment "requirements, If the selection ratio becomcs more favorable, a high school graduation
requirement for all mental category groups night be considered. When this restriction was applied In
confunction with current enlistment standards, a small rise in hit rate was generated (coupled with an even
smnaller rise in false positive rutc). This additional restriction alone would not make a dramatic impact, hut
considering the lack of differential performance found associated with mental categories among
non.graduate airmen, it would appear that this would be a logical step. Additional research would be useful
In specifying what further restrictions would function in the most appropriate manner, However, if
conditions change so as to produce a less favorable selection ratio and the Air Force can no longer tolerate
the high false positive rate generated by the current enlistment standards, then enlistment requirements will
have to be lowered in order to fulfill manning needs. The results from this study do not lead to any clear
decision concerning which high school non.graduates would be the most potentially successful subgroup of
non-graduate applicants, but what few differences did surface appear to indicate that mental Category I, il,
and !II non.graduates would be a slightly better choice than mental Category IV non-graduates. Again,
additional research is needed to delineate what other factors, besides mental ability, influence the course of
a high school non-graduate's service career.

In summary, high school graduates constituted a more successful military group than did high scho3ol
non-graduates, and antong the non-graduates, in terms of mental ability subgroups, there were almost no
differenccs in performance.
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APPENDIX A.- SKILL LEVEL COMPARISONS
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Table A I. Skill Levels Year I

Claslfleatlon Level I Levelt 3, 1, 1 Valid N

High School Graduates
Total: 19.60 80.40 19,702
('ategory I: 25.32 74,68 5,927
Category II: 20,71 79,29 3,148
Category II1: 14.76 85.24 2,986
Category IV: 16.59 83.41 7,641

Iligh School Non.Graduaies,
Total: 25.35 74,65 568
Category I: 29.54 70.46 44
Category II: 16.17 83.83 68
Catcogry !11: 22.51 77.49 151
Category IV: 28,11 71.81 305

Table ,42. SkID Leveb Yar 2

Clawlffatlon Leves I and 3 Levels 5 and 7 Valid N

Hilh School Graduates
Total: 17,33 82.67 18,88l2
Category I: 14.20 85,80 5,774
Category I: 15.31 84.69 3,056
Category .111: 15,70 84.30 2,865
Category IV: 21.34 78.66 7,182

High School Non-Graduates
Total: 35,45 64.55 488
Category I: 30.23 69.77 43
Category II: 19.67 80.33 61
Category !11: 34.07 65.93 135
Category IV: 40.96 59.04 249
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Table A3. Skill Levels Year 3

Claaalffatioe Leivls I end 2 Levelt S and 7 Vli N

High School Graduates
Total: 6,15 93,85 18,264
Category I: 5.46 94,54 5,676
Category i: 4,51 95.49 2,987
Category II1: 5,94 94,06 2,759
Category IV: 7.51 92.49 6,842

igh Schod NowGmodte
Total: 15.35 84,65 430
Category I: 10.25 89.75 39
Category I1: 9,09 90,91 55
Category I1: 12,71 87,29 ]1$
Category IV: 19.26 80.74 218

Table A4, Sk I L h Yen 4

Levels I,
Ctlauleetgen 3, and I LfeVe 7 VeNd N

High School Graduates
Total: 97.99 2,01 17,693
Category I: 96,52 3.48 5,550
Calegory II: 97,69 2.31 2,905
Category IIl: 98,45 1.55 2,660
Category IV: 99,16 .84 6,578

High Schld No.Gradmt
Total: 98.74 1.26 396
Category I: 94,87 5.13 39
Category I1: 96.15 3,85 52
Category II1: I00.00 100 110
Cateogry IV: 99.48 .52 195
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